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CLARENCE AUGUSTUS CHANT 
1865-1956 


It is with deep regret that we announce the death 
of the Editor of the JournaL, Professor C. A. Chant, 
on November 18th, at his home, Observatory House, 
Richmond Hill. An obituary will appear in the next 
issue of the JOURNAL. 


With this final number of volume 50 of the JOURNAL, 


Professor Chant had completed exactly fifty years as 


Editor. 
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OFFICIAL OPENING OF THE HEADQUARTERS 
OF THE ROYAL ASTRONOMICAL SOCIETY OF CANADA 


On Sunday afternoon, September 16, 1956, the new headquarters of the 
Royal Astronomical Society of Canada at 252 College Street, Toronto, 
was officially opened. Because the space available at the headquarters 
does not permit a general invitation simultaneously to all members of 
the Society, for this occasion invitations were sent to officers and donors. 
About eighty people attended the opening. While most of them were 
from the immediate region of Toronto, the Hamilton Centre was sub- 
stantially represented. 

The actual ceremonies were very brief. In the absence of the Presi- 
dent, Dr. R. M. Petrie of Victoria, the first vice-president, Dr. Helen 
Sawyer Hogg, spoke on the noteworthy age of the Society, which now 
owns its own home for the first time. On behalf of the University of 
Toronto, Dr. John F. Heard presented this year’s candidate for the 
Society's gold medal, Donald C. Morton of 181 Sandringham Drive 
Toronto. Mr. Morton has had a distinguished record in the Mathematics 
and Physics course of the University, specializing in astronomy. The 
gold medal is one of a long series of prizes he has won. 

Since the headquarters building was purchased in March through the 
diligent efforts of the building committee which consists of Dr. J. F. 
Heard, chairman, J. H. Horning, Dr. J. B. Oke and Carl Reinhardt, a 
great deal of renovation has been done. Five rooms on the ground floor 
of the building are retained for the use of the society as business offices, 
library and reading room. These offices are liberally provided with book- 
shelves and cupboards, and decorated in modern style. An impressive 
oak table eight feet long, with matching chairs, graces the library. Mr. 
Carl Reinhardt, who occupies one of the three rented apartments in the 
building, has given much time to the supervision of the building im- 
provements. A fourth apartment is occupied by the building caretaker. 
We are pleased to note that since the description of the headquarters in 
the May-June issue of the JournaL, the mortgage has been reduced to 
$13,750. 

The basement of the building has been adapted for the use of the 
amateur telescope makers’ group of the Toronto Centre, at the expense 
of the Centre. An outside stairway has been cut as a convenient entrance. 

We hope that all members of the Society, when they visit Toronto, will 
call in at the Society's new home, where the assistant secretary, Mrs. 
Dorothy Williamson, maintains regular office hours on week-days. 

H. H. 
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IDENTIFICATION OF THE 10460 SEQUENCE OF BANDS IN 
LATE M-TYPE SPECTRA, WITH VANADIUM OXIDE* 


By ANDREW MCKELLAR 


SincE the detection of the 410500 band (referred to also as the 410600 
band) in the spectra of Mira Ceti, M6e, and R Leonis, M8e, by Kuiper, 
Wilson and Cashman (1947) this absorption feature has been investi- 
gated by F. D. Miller (1953 and 1956) and by McKellar (1955). With 
the very low dispersion used by the discoverers and by Miller, the ab- 
sorption feature appeared as a fairly symmetrical depression several 
hundred angstrom units wide. The greater, but still low, dispersion of 
the spectrograms obtained at Victoria revealed the absorption to be 
actually a sequence of bands degraded to longer wave-lengths, with 
heads measured at AA10459, 10484, 10510, 10547 and 10566. The accuracy 
of these wave-lengths was judged to be about +2 A. The bands were 
shown not to be due to Ti O, La O, Fe O nor Ca O, but the identification 
of their carrier molecule remained unknown. 

At the recent Seventh International Astrophysical Colloquium at 
Liege on the general subject “Molecules in the Stars”, a paper was given 
by A. Lagerquist describing some laboratory work on the spectra of the 
Ai O and VO molecules. Lagerquist (1956) reported that he had photo- 
graphed new infra-red bands of VO, including a system having a strong 
sequence degraded to longer wave-lengths from 10460. There seems 
very little doubt that this is the same sequence of bands as that found 
in the stellar spectra. 

The identification with vanadium oxide is quite satisfactory since the 
existence of VO bands in the spectra of late M-type stars in the visible 
region has been known for many years (Merrill, 1940). In addition, the 
VO bands in the visible region and the 410460 sequence behave similarly, 
both increasing in strength with advancing spectral type and increasing 
also toward minimum light in the spectra of long-period variables. 
Dominion Astrophysical Observatory, 


Victoria, B.C., 
August, 1956. 


*Contribution from the Dominion Astrophysical Observatory, No. 50. Published 
by permission of the Deputy Minister, Department of Mines and Technical Surveys, 
Ottawa, Canada. 


243 


R.A.S.C. Jour., Vol. 50, No. 6. 


q 
‘ 


244 Andrew McKellar 
REFERENCES 


Lagerquist, A. Communications presented at the Seventh International Astrophysical 
Colloquium, University of Liege, July 12-14, 1956. These papers are to be 
published in Mem. Soc. Roy. Sci. de Liege as were those of previous Liege 
Colloquia. 

Kuiper, G. P., Wilson, W. and Cashman, R. J. 1947, Ap. J., vol. 106, p. 243. 

Merrill, P. W. 1940, Spectra of Long-Period Variable Stars, Univ. of Chicago Press, 
pp. 35, 36. 

Miller, F. D. 1953, Ap. J., vol. 118, p. 572; 1956, Paper at the American Astronomical 
Society Meeting, Columbus, Ohio, March, 1956, as reported in Sky and Tele- 
scope, vol. 15, p. 310. 

McKellar, A. J.R.A.S. Can., vol. 49, p. 73; Contr. Dom. Ap. O., no. 44. 


FOR SALE 


10-inch reflector, 86-inch focus, open wooden tube, mounted on 2%-inch pipe axes. 
Excellent optics, performs well on the moon and planets at better than 500 x with 
Barlow. 


Sacrifice at $175.00. For further details write: 


H. W. SEEkINs, 
76 CoLBORNE STREET WEsT, 
Linpsay, ONTARIO. 


as 


SIMILARITY IN CENTRAL SOLAR ECLIPSES 
By B. 


Tue duplication of circumstances in central solar eclipses is rather rare, 
due to the number of factors involved. For one eclipse to be similar to 
any other, several conditions would have to be satisfied; namely, the 
latitudes and longitudes of the central lines would have to be similar 
throughout, as well as character and duration. No less than four main 
variables affect these conditions, and all would have to fall within certain 
approximate tolerances in order for one eclipse to be a nearly identical 
“twin” to another. 
The conditions necessary are that: 


1. The celestial latitudes of the moon be similar at both eclipses. 

2. The number of days elapsing between the two eclipses be near to an integer, 
3. The two eclipses fall on or near the same date of the Gregorian calendar, and, 
4. The moon’s anomaly be nearly the same at both eclipses. 


If any of these four conditions is not fulfilled, one eclipse would be 
different from the other to a greater or less extent in at least one basic 
characteristic. 

Nos. 1 and 2 determine the similarity between the latitudes of the 
central lines, and No. 3 determines similarity in the slopes of these lines 
across the fundamental plane.* No. 3 also controls the sun’s anomaly 
which contributes to determination of character and duration, and thus 
No. 3 plays a double role. No. 4 governs similarities in character and 
duration to an even greater extent than No. 3. 

It follows from this that if we establish tolerances for each of these 
four conditions, two central eclipses falling within the stipulated limits 
will, of necessity, be more or less alike in all respects. 

To determine suitable tolerances we will use approximate values in all 
cases for the sake of simplicity. 

1. If the value of 11° is used for the central solar ecliptic limit, the 
second eclipse may fall anywhere in a span of 22°. We shall select the 
tolerance of +1° in change of nodal distance to establish approximate 
similarity between the celestial latitudes of the moon at the two eclipses. 
In how many positions will the tolerance chosen be satisfied at the 
second eclipse? There are two such positions: 


a. Within +1° of the moon’s nodal distance at the first eclipse when the two fall at 
the same node, and, 
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b. Within +1° of the moon’s nodal distance at the first eclipse, with reverse of sign, 
when the two are at opposite nodes. 


°A plane passing through the earth’s centre perpendicular to the axis of the 
shadow-cone. 


v 


~ td 


1s? ECLIPSE ECLIPSE 


Fic. 1—Schematic representation of case 1(b). Moon’s celestial latitudes similar 
ai two eclipses falling at opposite nodes. 


It will be seen from figure 1 that the moon's celestial latitudes are 
similar when the sign of nodal distance is reversed at the opposite node. 
The probability of the moon falling — the favourable limits at the 
second eclipse then becomes 4/22, or 2/11. 

2. The allowable tolerance in nearness to an integral number of days 
in the interval can be arbitrarily set at 1/10th of one day, which, on the 
average, will bring the longitudes to within 36° of one another. The 
probability of a favourable outcome here, then, is 1/10. 

3. The tolerance allowable in calendar date would vary greatly at 
different times of the year, but since this factor influences slope, charac- 
ter and duration, the limit should be held fairly small. The value +10 
days will be selected as adequately restrictive, and the probability here 
becomes 20/365. 

4. Similarly, the tolerances in change of lunar anomaly should be set 
fairly small since character, and especially duration, change rapidly with 
variation in this factor. A maximum tolerance of +2 days would seem 
to be the greatest figure allowable, which establishes a probability of 
4/2714 

The product of these four fractions, then, determines the probability 
of any two central solar eclipses being | fairly similar in all respects. This 
product i is 160/1,104,125, or about 1 in 7 7,000. From this we can determine 
roughly how many near-duplicates could reasonably be expected to 
occur in a given period of time. To select an adequate sample, a period 
of 1,000 years will be chosen. On the average there will occur in one 
millenium 1,537 central solar eclipses, in which group there are 1,180,416 
combinations of two eclipses. According to the approximate probability 
of 1 duplicate in 7,000 sets of two we should expect to find 168 fairly 
similar “pairs” in a span of 1,000 years. 
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A few cycles have been identified which, under certain conditions, 
cause such near-duplicates to occur. Noteworthy among them is the 
remarkable cycle of 111 synodic months, for, at times, all four factors 
fall comfortably within the allowable tolerances. Two eclipses separated 
by this interval have a nodal displacement of about 151,°, the second 
falling that much to the west of the nodal position of the first, but at the 
opposite node. At a certain stage in the life of each saros family a central 
eclipse will fall about 7° 45’ east of a node, and the central eclipse that 
occurs 111 synodic months later will thus fall about 7° 45’ west of the 
opposite node. Condition | is then more than adequately fulfilled. 

This period contains 3,277.895268 days, which is very close to the 
tolerance established in No, 2, and falls just 10 days short of nine 
calendar years, satisfying the condition in No. 3. No. 4 is well within 
the allowable tolerance, since 119 anomalistic months equals 3,278.99145 
days. 

All conditions being satisfied, we should find such near-duplicates 111 
synodic months apart occurring from time to time, and this is actually 
found to be the case. A list of pee pairs in the 19th and 20th centuries 
is shown in Table I, with their more critical data. 

Figure 2 shows the approximate central lines of the pair made up by 
Oppolzer Nos. 7512 and 7533, July 9, 1945 and June 30, 1954. It must be 


Fic. 2—The approximate central paths of totality for the eclipses of July 9, 1945 
and June 30, 1954. 
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TABLE I 
CLose Torat Parrs—19TH AND 20TH CENTURIES 


Central Eclipse 


Oppolzer at Local Apparent Noon Minutes’ 
Number Date Lat. Long. U.T. Duration 
7292 28 Jul. 1851 TOON. 34°W. 1441 3.7 
7313 IS Jul. 1860 56 N. 31 W. 1421 7 
7316 31 Dec. 1861 9N. 29 W. 1355 1.8 
7338 22 Dec. 1870 36 N. 5 W. 1219 2.1 
7334 7 Aug. 1869 61 N. 145 W. 2208 3.8 
7355 29 Jul. 1878 60 N. 139 W. 2140 3.2 
7376 19 Aug. 1887 53 N. 102 E. 0539 3.8 
7397 9 Aug. 1896 65 N. 112 E. 0502 2.¢ 
7400 22 Jan. 1898 IBN. 69 E. 0724 2.3 
7422 14 Jan. 1907 39 N. 89 E. 0557 2.3 
7418 30 Aug. 1905 45 N. 12 W. 1313 3.8 
7439 21 Aug. 1914 71 N. 2 E. 1227 2.1 
7442 3 Feb. 1916 16 N. 62 W. 1606 2.5 
7464 24 Jan. 1925 42 N. 44W 1446 2.4 
7485 14 Feb. 1934 19 N. 168 E. 0044 2.7 
7507 4 Feb. 1943 47 N. 175 W. 2331 2.5 
7512 9 Jul. 1945 70 N. 20 W. 1325 ‘3 
7533 30 Jun. 1954 62 N. 5 W. 1222 2.5 
7552 20 Jul. 1963 62 N. 126 W. 2043 1.5 
7573 10 Jul. 1972 67 N. 111 W. 1940 7 
7577 20 Jun. 1974 32 S. 107 E. 0456 5.3 
7597 11 Jun. 1983 +o 111 E. 0438 5.4 
7592 31 Jul. 1981 54 N. 127 E. 0353 2.2 
7612 22 Jul. 1990 72 N. 142 E. 0254 2.6 


confessed that this unique cycle was discovered accidentally while 
attempting to account for the similarities in these two recent eclipses, 
rather than by a direct search for near-duplicates. 

Other cycles causing similarity in circumstances have been found, and 
will be mentioned briefly. Intervals of 344.99 years and 176.02 years 
produce close pairs when the nodal position is evenly “bracketed” by 
the two eclipses. The well known period of three times ‘the saros satisfies 
all conditions save No. 3, since this interval is 54 years plus 33 days. 
Eclipses occurring at an interval of three times the saros are frequently 
very similar to one another in all respects. 

In all periods the varying motions of moon and sun can cause great 
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deviations from average conditions, and the duplication of circumstances 
can either be improved or diminished by these deviations. For example, 
_ certain pairs of eclipses separated by 111 synodic months have longitude 
differences up to 90°, whereas other pairs have practically identical 
longitudes. The pair illustrated in figure 2, and also the pair made up by 
Oppolzer Nos. 7334 and 7355, are excellent examples of the improv ed 
condition which causes the longitudes to be very similar throughout. 
The central lines of the latter pair mentioned are almost congruent, 
except at their eastern, or sunset, ends. 

A most interesting property of the 111-month cycle is its relation to the 
saros. In the van den Bergh notation,* the period involved is one of 31 
saros minus 19 inex, (3ls — 19i), and the members of any pair are 
widely separated on the inex-saros panorama.t This, however, is “forced”, 
so to speak, by the very nature of the panorama, since eclipses east of the 
node fall near the top, and those west of the node near the bottom of 
this chart. The “aagny may also be defined as “Half-saros minus half- 
lunation”, since 223 /2 equals 11114. This derivation would indicate that 
the period is actually a near valittens to the saros. 

The coincidences involved in this cycle are enhanced by the relatively 
short period of nine years elapsing between the two eclipses. We are 
presented here with a truly remarkable astronomical curiosity. 


*See G. van den Bergh, Periodicity and Variation of Solar (and Lunar) Eclipses, 
H. D. Tjeenk Willink & Zoon, N.V., Haarlem, 1955. 
cit., Vol. II. 
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Il. A SEARCH FOR ANALOGIES BETWEEN LUNAR AND 
TERRESTRIAL TOPOGRAPHY ON PHOTOGRAPHS 
OF THE CANADIAN SHIELD, PART II 


By C. S. Beats, G. M. Fercuson aANp A. LANDAU 


Results of the Search to Date 


Photographs of nine circular features are shown on subsequent pages. 
Values of latitude and longitude are given for each feature and de- 
scriptive notes are also appended. No actual claims are put forward as 
to the origin of any of these features although suggestions are made, 
based on study of the photographs, as to which of the features we con- 
sider most likely to reward geophysical investigation. The first four 
objects listed suggest a volcanic origin while it is possible that the others 
are due to the impact of meteorites. 


(1) Volcanic cone in Rocky Mountain region.—Lat. 52° 08’ N., Long. 
119° 52’ W. ( figure 1). 

This object is a small and presumably quite recent volcanic cone one- 
half mile in diameter and it has been included here mainly as an illustra- 
tion of this type of feature. Although part of the cone has been 
obliterated, enough remains to show the typical characteristics of a 
volcano. It will be noted that the outer walls have a relatively steep slope 
as compared to that of explosion craters and the ratio of crater diameter 
to height above the surrounding plane is also relatively small. It should 
be mentioned that while there is no danger of confusing a feature of this 
tvpe with a meteorite crater, the same is not necessarily the case for a 
volcano which has been subject to very heavy erosion. 


(2) Crater near old Fort Rae, Great Slave Lake, N.W.T.—Lat. 62° 40’ N., 
Long., 115° 49’ W. (figure 2). 

This object was drawn to our attention by Mr. E. J. Meek, head of the 
Air Photo Library. It is located on a tongue of land jutting out from the 
north-eastern shore of North Arm, Great Slave Lake. It is oblong or oval 
in shape with a long axis of 1.75 miles and a short axis of 1.3 miles. A 
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Fic, 2—Elongated crater near Old Fort Rae, N.W.T. Of possibly volcanic origin. 


Fic. 1—Volcanic cone in Wells Gray Park, B.C. 2 
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report received from Dr. C. S. Lord of the Geological Survey indicates 
that this point of land is at least partly covered by Palaeozoic sediments. 

A study of the crater with the stereoscope has indicated that the slope 
of the inner and outer walls are similar and in this respect it does not 
resemble known meteorite craters. It is further noted that the average 
elevation of the floor of the crater is at or slightly above the level of 
Great Slave Lake whereas, over most of its circumference, the outer peri- 
phery of the crater dips below the level of the lake. In this respect also 
this object differs from meteorite or lunar craters and is probably due to 
a different origin. It is possible that this crater is due to volcanic action. 


- 


Fic. 3—Crater on Baffin Island, N.W.T., believed to be an old volcano. 


(3) Crater west of Kangok Fiord, Baffin Island, N.W.T.—Lat. 68° 28’ 
N., Long. 69° 25’ W. (figure 3). 

This feature was brought to our attention by Mr. E. J. Meek, head of 
the Air Photo Library. It has an outer and an inner rim of 0.8 miles and 
0.35 miles in diameter respectively. The inner rim and the material en- 
closed within it are of darker colour than the surrounding rocks. The 
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outer rim presents a stratified appearance somewhat similar to that later 
mentioned in connection with the Lake Leveque crater although less 
well marked. Some evidence of structure associated with the crater can 
be traced to a diameter of about 1.6 miles. No investigations have been 
made on the ground and no contours are available. The feature does not 
resemble well-known meteorite craters and it is possible that it may be 
of volcanic origin. 


Fic. 4—Crater near Lake Leveque, Que. Possibly of volcanic origin. 


(4) Crater near Lake Leveque, Mecatina River, Quebec—Lat. 50° 50’ 
N., 59° 22’ W. (figure 4). 

This is a beautiful crater nearly circular in form, partly filled with 
water. The diameter of the raised rim measured from its highest point is 
approximately 1.30 miles. The crater appears to be made up of a suc- 
cession of circular strata dipping inward toward the centre. The total 
diameter of the feature defined by these strata is approximately 3 miles. 
There is evidence of faulting and there has been some dissection by 


ey 
4 


254 Canadian Scientists Report 


erosion. The level of the crater lake appears to be considerably above 
that of the surrounding country. Inspection of photographs shows the 
rock in the vicinity of the crater to be subject to strong distortion and 
some of the convolutions are suggestive of the stratified structure of the 
crater itself as described above. 

The crater has not been observed on the ground and as yet no contour 
measurements are available. It can be definitely stated however, that it 
does not resemble known meteorite craters in appearance although it is 
always possible that its original form has been altered by erosion. It is 
possible that this feature has a volcanic origin. 


Fic. 5—Ill-defined circular feature near Macamic, Que. Meteorite origin considered 


as a possibility. 


(5) Circular feature near Macamic Lake, Quebec—Lat. 48° 51.5’ N., 
Long. 79° 1.5’ W. (figure 5). 

This is a circular area slightly over a mile in diameter approximately 
two miles north of Macamic Lake and near the village of Chazel, 
Quebec. There is little topographic relief associated with the feature 
though there is some slight evidence of a raised rim outlining the south- 
west quadrant. Two intersecting roads cross the area in east-west and 
north-south directions and most of the land within the circle appears to 
be cultivated farm land. Examination of the photographs suggests the 
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existence of a rock outcrop extending from the centre to the edge in the 
south-east quadrant. The La Sarre River flows close to the southern edge 
of the feature and there is some suggestion that the meandering of the 
river may have modified the shape of the boundary. The appearance of 
the feature on the aerial photographs has points of similarity with the 
crater at Brent, Ontario, and this has suggested the possibility that here 
also is a depression in the basement rock filled with sediments. So far no 
examination has been made on the ground and until such an examination 
is made it would be unwise to hazard a guess as to the significance of the 
feature. (Gravity observations made since the above was written tend to 
discount the meteorite hypothesis. ) 


Fic. 6— 5Oblique photograph of Clearwater Lakes. Possibility of meteorite origin. 


(6) Clearwater Lakes, Quebec—Lat. 56° 10’ N., Long. 74° 20’ W. 
(figures 6 and 7). 

This feature was brought to our attention by Mr. Mare Boyer, Deputy 
Minister of Mines and Technical Surveys who had learned of its peculiar 
character from the Quebec Department of Mines. Clearwater Lake con- 
sists of two roughly circular bodies of water separated by a screen of 
islands. The larger of the two components is 20 miles in diameter while 
the smaller lake is 16 miles across. As the accompanying map shows, 
these two circular lakes stand out conspicuously in a region dominated 
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Fic. 7—Map of Clearwater Lakes showing neighbouring elongated features pre- 
sumed due to glacial erosion. 


by elongated bodies of water which presumably owe their character to 
the effects of glacial action. An interesting feature of the larger and more 
westerly lake is an approximately circular ring of islands 10 miles in 
diameter concentric with the circular boundaries of the lake itself. The 
orientation of the long axes of the individual islands of the ring is in ac- 
cordance with that of eskers and elongated lakes in the vicinity and it 
seems safe to assume that these islands and the shores of the lake itself 
have been subject to heavy glacial erosion. While geologists and others 
have certainly visited the lakes, we have not been able to find anyone 
who has made a detailed investigation on the spot and the information 
outlined above has been taken from maps and aerial photographs. Un- 
fortunately, only trimetrogon photographs are available for this region 
and so it has not been possible to study relief with the stereoscope. 

In the absence of vertical photographs it is not possible to say whether 
or not the remnants of raised rims are present. The question of central 
mountains also must remain obscure until detailed studies at the site are 
possible. For the present the circular form of the lakes is the feature 
suggesting a meteorite origin. The occurrence of one round or roundish 
lake in the great area east of Hudson Bay might not justify inclusion in 
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the present list but two together are so unusual as to suggest the desir- 
ability of further investigation. 


(7) Crater near Franktown, Ontario—Lat. 45° 0.3’ N., Long. 76° 3.5’ W. 
(figure 8). 

This feature is an inconsiderable depression which we designate as a 
crater for purposes of brevity. It was discovered on the aerial photo- 
graphs mainly because of the roughly circular area of cleared land 
which surrounds it. The topographic relief involved is slight, of the order 
of a few tens of feet. The diameter of the rim, if the low and ill-defined 
circular ridge surrounding the centre can be so designated, is approxi- 
mately three-quarters of a mile. In the centre is an irregular flat area 
now occupied by bog and farm land and which was probably once a 
lake. Outside of the rim the land slopes gently outward into boggy areas 
which surround the feature. It is the boundary between the cleared land 
and these wooded bogs which shows up so clearly on the photographs. 

There are outcrops of sedimentary limestone almost everywhere in the 


Fic. 8—Circular feature near Franktown, Ont. This may be an old crater almost 
obliterated by the deposition of sediments. 
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area and two quarries may be detected on the photograph. An investiga- 
tion on the ground suggests that we may be dealing with a crater which 
has been filled in and almost obliterated by sedimentary deposits. If this 
hypothesis is correct a minimum age for the feature may be derived from 
the character of the sedimentary rocks covering it. Geological maps of 
Canada show the rock outcrops of the region to be of Ordovician period 
and this would indicate a minimum age of the order of 400 million years. 
It is possible, therefore, that this crater if so it may be called, is a feature 
similar to the Brent crater to which reference has already been made. 
It is expected that geophysical observations to determine the subsurface 
structure will be undertaken by Dominion Observatory scientists. 


(8) Crater near Holleford, Ontario—Lat. 44° 27’ N., Long. 76° 38’ W. 
(figure 9). 


Of the various circular topographical features brought to light by this 
study, the Holleford crater is probably the most promising from the 
point of view of lunar correlation. It is a circular depression approxi- 
mately 100 feet deep and one and one-quarter miles in diameter. The 
village of Holleford is located partly within its boundaries and easy 
access is made possible by several roads which cross the rim or descend 
near the floor of the crater. The southern and south-western parts of the 
rim are reasonably intact and form an impressive cirque of nearly 180° 
whose shape appears not to have been greatly altered by erosion. Other 
parts of the rim have been deeply eroded exposing successive strata of 
limestone which indicate the probability that the original crater was 
deeply buried under sedimentary deposits. Most of the interior of the 
crater consists of farm land underlain by limestone gently dipping to- 
ward the centre, but an irregular area near the centre is occupied by a 
wooded bog. Older geological maps as well as a recent investigation by 
Dr. M. J. Frarey of the Geological Survey of Canada identify the sedi- 
mentary covering as of Ordovician age. 

Examination with the stereoscope (which greatly exaggerates the 
relief) has indicated that the inner slope is relatively much steeper than 
the outer, a feature characteristic of explosion craters. The actual slopes 
are relatively gentle and it seems clear that the original form of the 
crater has been greatly altered, certainly by the deposition of sediments 
and subsequent erosion and probably by erosion prior to deposition. If 
subsequent investigation should reveal this crater to be of meteoritic 
origin it would be one of the largest known. It is slightly larger than the 
recently-discovered Talemzane crater in southern Algeria, (Karpoff, 
1953) but still much smaller than the Brent crater or the New Quebec 
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Fic. 9—Crater near Holleford, Ont. Strong possibility of meteorite origin. 


crater. Gravity observations of the crater have been made under the di- 
rection of Dr. M. J. S. Innes of the Dominion Observatory and it is hoped 
that these will lead to an estimate of the depth of the crater prior to the 
deposition of the sedimentary rocks. 


Conclusion 


In reviewing the observations presented here it should first be pointed 
out that three of the features tentatively designated as volcanic have 
been included for purposes of illustration only and are not properly part 
of the statistics of the present investigation. These include the volcanic 
cone in Wells Gray Park, B.C., the crater near old Fort Rae, N.W.T. and 
the crater on Baffin Island. Only the feature near Lake Leveque, Quebec, 
has been found in connection with our present study of Ontario and 
Quebec. The other supposedly-volcanic objects are due to Mr. Meek 
whose wide knowledge of Canadian topography has been of the greatest 
help in our investigation. It thus appears that so far those craters which 
have been tentatively classed as volcanic are out-numbered five to one 
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by the ones which have been numbered among those possibly due tu 
meteorite impact. It will be interesting to see whether or not this pro- 
portion is maintained as the search is extended to other parts of the 
country. 

If the results of the first summer’s work is any indication, it seems 
quite possible that an appreciable number of circular features may be 
found for which it is legitimate to consider the possibility of a meteoritic 
origin. It must be recognized however, that the finding of such circular 
features on aerial photographs is only the first step in a lengthy and un- 
certain process. For any but geologically- -recent objects it is unlikely that 
the more obvious criteria of meteorite crater identification can be 
applied. During a period of millions of years any metallic fragments 
would probably be oxidized and carried away by erosion and glaciation 
or deeply buried under sedimentary deposits. Similarly the contours of 
the crater would probably be altered to such an extent that only the most 
general comparisons could be made with objects like the Barringer crater 
whose origin has been confirmed. 

The effort and expense required to make detailed geophysical studies 
or to carry out drilling operations on even a single crater is considerable 
and would be prohibitive if attempted for many different objects in 
remote or inaccessible areas of the country. The best hope for success 
would appear to be in the intensive application of such techniques to a 
few typical objects such as the craters at Brent, Franktown and Holle- 
ford which could then be used as standards of comparison for other 
objects of comparable size. Promising results have already been obtained 
at Brent and it is hoped to publish detailed findings in the near future. 
If similar studies of other craters of Palaeozoic age give similar in- 
dications of appropriate depth to diameter ratios, the presence of 
explosion breccia and the absence of volcanic materials then we would 
be encouraged to hope that the problem presented by the supposed lack 
of ancient or fossil meteorite craters may eventually find a solution. 

It seems worthwhile to mention one additional point in relation to the 
finds described here. The search began with the Canadian Shield 
regarded as the area of greatest interest. The most promising objects 
found to date have been in sedimentary rocks on the edge of the Shield 
or in areas within the Shield where outliers of sedimentary rocks are 
found. This suggests that the sedimentary covering may have preserved 
certain objects which would otherwise have been eroded away and lost. 
It will be interesting to see whether this suggestion is confirmed by the 
extension of the search to other parts of Canada. 

In conclusion we wish to express our sincere thanks for the help ex- 
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tended to us by Mr. E. J. Meek, head of the Air Photo Library of Canada. 
Mr. Meek has not only provided space for our studies in the ‘Library, but 
he has drawn numerous interesting photographs to our attention and has 
been constantly on the watch when new areas are photographed to see 
that the results are made available to us. 
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METEOR NEWS 


By Peter M. MiIL_Man, National Research Council, Ottawa 


VisuaAL METEOR OBSERVATIONS 


A number of groups in Canada make regular observations of some of 
the annual meteor showers. I have been pleased to note the increased 
interest in group programmes of this nature and hope that we will have 
active co-operation in the special I.G.Y. visual meteor programme which 
I outlined in the last issue of the JouRNAL. 

Results of a number of recent visual meteor programmes are sum- 
marized here. The Deep River observations were organized under the 
direction. of Miss Arden Taylor. We welcome the appearance of a new 
observing group in Winnipeg. This programme was planned by Professor 
R. J. Lockhart of the University of Manitoba and member of the Win- 
nipeg Centre of the Society. As in the past Miss I. K. Williamson was 
responsible for the results from the Montreal Centre. In Ottawa, the 
observers group under W. A. Gault recorded meteors during the Eta 
Aquarid shower and assisted by organizing the visual work in connection 
with photographic emulsion tests carried out by the National Research 
Council in August. 

The geographical locations of the various observing groups, the nights 
on which work was carried out, and the personnel taking part are listed 
below: 

I. Deep River, Ontario 

Lat. 46° 06’ N., Long. 77° 29’ W. 
(a) August 12/13, 1955, 2100-0120 hrs. E.S.T. 
Weather: varying haze and cloud 
Personnel: R. F. W. Bader, K. M. Baird, Miss A. M. Burditt, A. G. W. Cameron, 
Mrs. A. G. W. Cameron (B.C.), M. A. Clark, Miss M. J. Cliff, Miss D. Grieve, D. G. 
Henshaw, F. G. Hess, J. M. Kennedy, Mrs. J. M. Kennedy (N.K.), G. E. Lee- 
Whiting, O. R. C. Lundell, D. C. Mainse, T. F. Morris, Miss A. R. Rutledge, W. T. 


Sharp, A. T. Stewart, Miss N. A. O. Stewart, Miss E. A. Taylor, R. B. Turner, Miss 
M. L. Tutt. 


II. Winnipeg, Manitoba 
Lat. 49° 42 N., Long. 97° 08’ W. 
(a) October 21/22, 1955, 0115-0235 hrs. C.S.T. 
Weather: intermittent cloud 
(b) October 22/23, 1955, 0025-0135 hrs. C.S.T. 
Weather: some cloud 
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(c) October 23/24, 1955, 0120-0320 hrs. C.S.T. 
Weather: clear 
Personnel: C. Anderson, J. Behrends, A. Birt, M. Boyachek, W. Carr, B. Conly, B. 
Dennis, H. Flood, B. Fratkin, Miss C. Harris, R. Harvich, W. Jonsson, R. J. Lock- 
hart, M. Ogaranko, B. Pasicov, T. Percy, P. Silver, Miss N. Tweedie, A. Wright, 
Miss S. Wyrzykowski. 
Lat. 49° 17’ N., Long. 96° 09’ W. (Woodridge ) 
(d) August 10/11, 1956, 2300-2405 hrs. C.S.T. 
Weather: clear 
Lat. 50° 30’ N., Long. 96° 57’ W. ( Bird’s Hill) 
(e) August 11/12, 1956, 2335-2355 hrs. C.S.T. 
Weather: clouded over 
(f) August 12/13, 1956, 2250-0156 hrs. C.S.T. 
Weather: clear 
(g) August 13/14, 1956, 0040-0140 hrs. C.S.T. 
Weather: up to fifty per cent. cloud. 
Personnel: C. Anderson, A. Birt, B. Conly, Miss C. Harris, W. Jonsson, G. Karr, R. J. 
Lockhart, Miss A. Loewen, A. Ludwick, A. Miller, W. Muir, W. Patterson, Miss A. 


Peebles, R. Pirie, G. Remillard, Miss A. Rydeen, P. Silver, Miss N. Tweedie, Miss 
W. Woods, Miss S. Wyrzykowski. 


III. Montreal, Quebec 
Lat, 45° 31’ N., Long. 73° 35’ W. (R.A.S.C. Observatory ) 
(a) April 20/21, 1956, 2200-0150 hrs. E.S.T. 
Weather: twenty-five per cent. cloud 
(b) May 4/5, 1956, 2100-0100 hrs. E.S.T. 
Weather: clear 
Personnel: B. Benima, E. E. Bridgen, Miss M. Clark, B. Cockhill, F. De Kinder, 
Miss J. Dickinson, D. E. Douglas, M. Fortier, D. Frappier, C. M. Good, A. Grenier, 
Miss R. Jamieson, A. Laur, Miss M. MacKenzie, T. F. Morris, T. Noseworthy, Miss 
I. K. Williamson, D. Zackon, Mrs. D. Yane, Mrs. K. Zorgo. 
Lat. 45° 03’ N., Long. 73° 35’ W. (Hemmingford ) 
(c) August 10/11, 1956, 2100-0345 hrs. E.S.T. 
Weather: cloud and rain at first, clear after 2230 hrs. 


Personnel: B. Benima, E. E. Bridgen, B. Cockhill, F. De Kinder, Miss J. Dickinson, C. 
M. Good, Miss R. Jamieson, Miss M. MacKenzie, A. R. MacLennan, T. F. Morris, 
]. Morrison, T. Noseworthy, Miss I. K. Williamson, D. Zackon, Mrs. K. Zorgo. 


IV. Ottawa, Ontario 
Lat. 45° 17’ N., Long. 75° 34 W. (S. Gloucester) 
(a) May 4/5, 1956, 0025-0325 hrs. E.S.T. 
Weather: clear 
Personnel: J. Holbrook, S. A. Mott, R. Watters, W. A. Gault. 
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Lat. 45° 21’ N., Long. 75° 38’ W. (Metcalfe Rd.) 
(b) August 10/11, 1956, 2215-0325 hrs. E.S.T. 
Weather: clear 
(c) August 15/16, 1956, 0100-0315 hrs. E.S.T. 


Weather: clear 
Personnel: Miss A. M. Baker, J. P. Charette, W. A. Gault, Mrs. I. Henderson, B. 
Heney, J. E. Leduc, P. M. Millman, S. A. Mott, M. J. Neale, F. R. Park, L. Pushee, 
Miss S. St. Jean, Miss J. Stewart, R. Watters. 
TABLE I 
NUMBERS OF METEORS OBSERVED 
Reduced 
" Observing Meteor | Total Meteors Average No. | Hourly Rate 
Group | Type Recorded | Observers (Six 
} | Observers) 
I (a) | 8 | 42 
mi II (a) O | 26 6 10 
| N | 4 
| 
i II (b) oO 21 8 14 
7 10 
‘ | 
ae II (c) | O | 91 4 52 
II (d) | 23 4 26 
N 21 26 
ber II (e) P 6 
N 3 «| 
| | 
II (f) P 96 6 40 
: N 69 26 
a II (g) P 33 4 32 
N 32 32 
(a) | 33 8 10 
III (b) | 36 6 10 
429 8 86 
N | 78 24 
si TV (a) 37 | 3 24 
(b) | 201 | 8 56 
N 76 | 40 
IV (c) P| 14 | 2 12 
re N | 22 | 22 
x | Total 1589 
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The total numbers of meteors observed and the hourly rates, reduced 
to a standard of six observers, have been given in Table I. In computing 
these rates, periods of poor weather have, in general, been omitted. The 
Montreal group take top honours for the highest meteor rate recorded 
in some time. Actually, between 2 and 3 a.m. E.S.T., they reached a 
peak rate of 130 per hour for all meteors. 

The magnitude distributions are given in Table II. In most of these 
results there is an evident tendency to estimate more whole magnitudes 
than half magnitudes. In preparation for I.G.Y., all observers should 
train themselves to think in half magnitude steps. It is suggested that 
standard star sequences be selected for this purpose. The list of bright 
stars found in the Hanpsook is a useful guide. 

The excellent work being carried out by these observing groups is 
greatly appreciated and is essential for good calibration of the radio 
rates, Thanks go to Miss A. M. Baker and Miss S. St. Jean for assistance 
in preparing these data for publication. 


REVIEW OF PUBLICATIONS 


Meicors (Proceedings of a Symposium on Meteor Physics) edited by 
Dr. T. R. Kaiser. Pages vii plus 204; 7! > 10 in. London and New 
York, Pergamon Press Ltd., 1955. Price 55s. 


Since the war there has been a very rapid advance in the study of 
meteors. This advance has been made possible by (a) the development 
of very fast cameras, such as the Baker-Super-Schmidts, which enables 
one to photograph faint meteors and (b) the use of radar techniques to 
study the trails and orbits of visible and invisible meteors. As a result a 
wealth of data has accumulated and interpretation of these data has 
become extremely important. In July 1954 a symposium was held in 
England in which delegates from ten countries participated. In this 
book are published the thirty-nine papers presented. 

A glance at the titles shows the present-day emphasis on interpretation 
rather than on observation. One group of papers deals primarily with 
the physics of the interactions between meteors and the atmosphere of 
the earth. Another group of papers is concerned with the information 
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which can be obtained from meteors about the earth’s atmosphere: such 
problems as the nature of the upper-atmosphere winds, the changes in 
the E-layer, atmospheric pressure, and atmospheric absorption are in- 
cluded. 

There are a few papers of a more observational nature. There are two 
short papers on telescopic meteors, one on recent observations of fire- 
balls, and one on radio observations of the Giacobinid meteor shower. 
One of the most fascinating papers is by Fessenkov of Russia on the 
Sikhoté-Alini Meteorite shower. This was a heavy shower of meteorites 
which struck Eastern Russia in 1947. There are numerous photographs of 
the meteorites which were recovered and one of the area struck. 

Finally there are articles describing the research being carried on in 
New Zealand and Russia. 

One possible drawback of this book is the lack of articles on modern 
instrumental techniques used in meteor astronomy. The theoretical 
research side of the subject, however, is thoroughly covered and outlines 
very well the present status (1954) of meteor research. J.B. O 


Review of Publications 


Observational Astronomy for Amateurs by J. B. Sidgwick. Pages 358, 
5% »< 81% in. London, Faber and Faber Limited (British Book 
Service, Canada, Limited), 1955. Price $10.00. 


Observational Astronomy for Amateurs assembles the techniques used 
in observing those astronomical objects which are suited to amateur 
study. In every case is given a general discussion of the types of work 
which can be done with the object under discussion, followed by care- 
ful and often detailed descriptions of the equipment needed for each 
phase of the work and methods of observing, recording, checking and 
in some cases reducing the observations. Photographic techniques are 
included. 

The book consists of twenty sections, each section being devoted to the 
observation of one class of object; the last chapter, and a very valuable 
one, is a comprehensive bibliography according to type of object. The 
chapters cover the observation of the sun, moon, planets (general notes 
on planetary observation followed by sections on the individual planets ), 
asteroids, zodiacal light and gegenschein, aurorae, meteors, comets, 
variable stars, binaries and nebulae and clusters. 

It must be emphasized that this book is written for the serious-minded 
amateur, who wants to do useful work in astronomy. The author stresses 
again and again the need for carefully training the eye—for instance, 
to the very small tonal contrasts in planetary observing—for observing 
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systematically, for recording all details of the observation, including 
instrumental details, and for making these records at the telescope—not 
by “working up” at some later time rough notes made at the telescope. 
The author points out that observations, however accurate, are com- 
pletely wasted if they remain in the amateur’s observing book. The 
observations must be regularly submitted to some central agency. For 
example, it is suggested that British amateurs should join and submit 
their observations to one of the observing sections of the British 
Astronomical Association. 

The amateur is definitely told which fields are unsuitable for him to 
attempt. Concerning binaries the author writes: “Professional observa- 
tories hold all the trumps in this field, though double stars provide a field 
for gaining experience in the technique of micrometer measures and 
orbit computation, and there is a limited scope for amateur photography. 
Primarily, however, binaries are of interest to the amateur as tests of 
instrumental performance.” Following this warning the author gives 
information about the size of telescope that is required for useful double- 
star work, details of how the measurements should be made, and how 
the apparent orbit of the system can be found. The main methods of 
transferring from the apparent to the true orbit are listed, and references 
are given so that the interested worker can get details of these methods. 

Observational Astronomy for Amateurs is a thorough and complete 
book for the observer. Because of the practical nature of the compilation, 
this book should be a useful addition to the library of both amateur and 
professional observers. 


R. J.N. 


A Classification Catalog of the Meteoritic Falls of the World by Frederick 
C. Leonard with the assistance of Robert de Violini. Pages 79, 634 
10% in. Berkeley and Los Angeles, University of California Press, 
1956. Price $1.75. 


The meteoritic falls of the world are listed according to their classifica- 
tion, together with a cross reference by name. The classification is 
described in some detail. 
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VARIABLE STAR NOTES 
American Association of Variable Star Observers 


By MARGARET W. MAYALL, Recorder 


AF Cygni. The variable star 192745 AF Cygni is listed in the Kukarkin and 
Parenago General Catalogue of Variable Stars as a semi-regular variable, which has 
an indication of a period of 94.1 days, with a superposed long-term variation of the 
mean magnitude of 960 days. The star is quite red, with a spectrum of M6. The 
basic period of 94 days was derived by D. J. O'Connell, S.J. (Harv. Bull. 888, 1932) 
from photographic observations between 1899 and 1932, supplemented by some 
visual observations. This paper presents the results of more than 8,000 visual 
observations made by members of the American Association of Variable Star Ob- 
servers, with a few by members of the Association Francaise D’Observateurs D’Etoiles 
Variables. The observations cover the years 1914 to 1956. 

The accompanying light curve is the plot of 10-day mean values. The table lists 
in column 1 the epoch; column 2, the Julian Day of maximum; column 3, mean 
visual magnitude at maximum; column 4, O-C for maximum; column 5, Julian Day 
of minimum; column 6, mean visual magnitude at minimum; and column 7, O-C 
for minimum. The elements are computed from the formulae given by Father 
O'Connell: M = J.D. 2416773 + 944.1 E; m = J.D. 2416731 + 944.1 E. The 
epochs up to number 107 were chosen to agree with the table in Father O’Connell’s 
"paper. The O-C values indicate that the period of 94.1 days continues to represent 
the times of observed maxima as well as can be expected for a variable as erratic 
as AF Cygni. 

An inspection of the light curve will show that AF Cygni can be quite regular at 
times. For example, see the fourth line of the light curve, for J.D. 2426000 to 7500. 
The 94-day period shows up very distinctly, and the superposed longer period of 
about 1000 days can also be seen. At times AF Cygni has a variation similar to 
the RV Tauri-type stars, with alternating high and low minima. This type of variation 
can be seen between J.D. 2428500 and 9500. 

AF Cygni is an excellent star for observation with binoculars and small telescopes. 
It is easy to locate, not far beyond delta Cygni, in the cross bar of the Northern 
Cross. 

R Scuti. Attention has been called to the recent low minima of 184205 R Scuti, 
another RV Tauri-type variable. During July and August of this year, R Scuti rose 
from a very faint minimum (below 8th magnitude) to a very bright maximum 
(brighter than 5). It is to be hoped that observers will watch it whenever it is 
visible during the next few months, in the early evening or late morning skies. 

Nova Search Division: George Diedrich, Chairman, reports that the following ten 
observers made observations of their areas for the number of area-nights indicated 
after their names. The first figure is for July, the second for August. It is interesting 
to note that some observations go down to eighth magnitude. 

R. M. Apas, 3, 0; J. Breckrnrince, 3, 31 (plus 23 in June received too late for 
the last report); DELoRNe Diepricu, 1, 3; G. Drepricn, 6, 5; R. H. GEMBERLING, 
13, 0; A. J. Keerer, Jr., 34, 79; B. S. RacLanp, 4, 0; L. Rick, 19, 18; D. Rosen- 
FIELD, 12, 0; S. L. Terry, 7, 7. 
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Variable Star Notes 


MAXIMA AND Minima OF AF CycGni, 1914-1956 


MAXIMA | MINIMA 
J.D. | J.D. 

2400000 + Mag 0-C 2400000+ Mag 0-C 
20215 6.5 54 
21060 6.7 52 21020 7.8 54 
21150 6.7 48 21115 7.6 55 
21236 6.7 40 21200 7.6 46 
21320 6.8 30 21278 7.6 30 
21397 6.9 14 21360 7.4 18 
21480 6.9 2 21435 7.7 -1 
21650 7.1 ~22 21560 7.6 30 
21728 7.3 62 | 21690 7'6 66 
21800 7.1 40 | 21755 7.5 37 
21875 6.9 21 | 21825 7.6 13 
21960 6.5 12 21910 7.6 4 
22052 7.0 10 | 22015 7.6 M4 
221 7.6 5 
23940 6.8 15 
24055 6.8 36 | 23990 4 13 
4090 7. 19 
24180? 7.9 15 
24660 6.4 -17 24620 7.7 -15 
24745 7.9 15 
24835 6.8 —21 
25000 7.3 40 24920 7.9 2 
25075 7.7 63 
25170 7.8 64 
25245 7.6 45 
25465 7.0 35 25415 7.3 7 
25630 22 25380 
56: 6.7 22 ?. 4 
25680 7.5 10 
25935 7.1 34 | 25900 8.0 1 
26010 6.9 15 25985 7.5 3 
26115 6.7 26 | 26070 79 23 
26210 6.8 27 | 26170 7.8 29 
26300 6.6 23 | 26250 7.8 15 
26395 6.7 24 26350 7.7 21 
26470 6.6 5 26430 7.3 7 
26580 6.9 21 26540 7.3 23 
26660 6.6 6 26612 7.5 0 
26760 6.8 12 26710 7.5 4 
26870 7.2 28 26800 7.8 0 
26950 7.1 14 26918 7.9 24 
27050 6.8 20 27000 7.7 11 
27130 6.7 6 27088 7.4 6 
27235 6.6 17 27177 7.4 1 
27380 6.6 68 27305 7.3 35 
27430 6.5 24 27400 6.9 36 
27470 7.7 12 
27580 6.7 -14 
27720 6.8 31 7660 7.3 13 
27900 6.8 17 27800 7.7 59 
28100 6.7 35 28000 7.4 —23 
28280 6.7 27 28190 7.4 —21 
28340 7.5 35 
28480 6.9 39 | 
28580 7.1 44 | 28535 8.0 41 


E | 
— 
36 | 
41 | 
46 
47 ‘ 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
76 
77 
78 
79 
80 
84 
85 
86 
87 
89 
90 
92 | 
97 | 
98 
99 
100 
101 
102 
104 
105 
106 
107 
108 
109 
110 4 
111 
112 
113 
114 
115 
116 | 
117 | 
120 | 
122 
F 123 
124 
125 | 
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MAXIMA | MINIMA 
J.D. J.D. 
E 2400000 Mag. 0-C 2400000+ Mag. 0-C 
126 | 28650 6.8 20 28610 8.0 22 
127 28772 7.1 48 28700 8.2 18 
128 28843 69 25 | 28810 79 34 
130 | 29015 6.4 9 
131 29110 6.5 10 29070 8.0 i2 
132 29190 6.7 29170 7.1 18 
133 29320 6.5 32 29250 7.8 4 
135 20475 6.6 29420 7.7 
136 29570 7.7 41 
137 | 29675 70 10 
138 29740 7.6 23 
139 | 29865 6.7 | 
140 7.0 23 29930 718 —25 
143 30210 6.6 “an 30140 7.5 —47 
14 30320 72 -3 30280 7.6 -1 
145 30440 71 22 30360 7.7 ~16 
146 30490 7.7 20 
147 | 30580 71 ~26 4 
148 30720 72 20 | 30650 7.7 -8 
1449-30795 6.6 1 | 30765 79 ~13 
150 30900 6.8 12 30865 7.7 19 
151 «2 30960 7.4 20 
157 31560 6.8 i3 | 31515 8.0 10 
163 32090 6.9 - 32050 7.6 ~19 
164 32150 7.0 | 32120 73 —43 
165 | 32305 6.9 5 | 32205 7.5 —53 
166 32420 7.1 2 32348 7.7 ian 
167 | 32450 7.4 4 
168 32550 7.8 10 
169 | 32690? 7.4 56 
170 | 32740 69 -30 | 32780? 7.5 48 
171 | 32870 7.8 48 
174 33150 72 4 
175 | 33240 42 
176 | 33360 71 25 
178 | 33525 6.7 2 33460 76 
179 | 33620 6.8 3 33590 7.7 15 
180 33710 6.8 33670 7.3 1 
181 | 33808 6.7 3 33750 7.8 ~13 
18233860 7.1 ~39 33840 7.3 
183 | 33990 6.7 33940 Pe 
184 | 34130 6.9 —57 34080 7.5 35 
185 | 34190 6.9 8 34150 7.3 10 
186 34250 7.7 16 
187 34330 74 —40 
188 34460 7.6 34400 7'8 
189 34560 7.8 2 34510 8.1 -6 
190 34665 71 13 34608 8.2 ~2 
191 | 34745 71 34700 79 
192 34855 7.3 15 34795 8.2 -3 
193 34930 7.0 jor 34895 7.7 3 
194 | 35040 6.8 12 34980 7.9 -6 
195 | 35120 73 -2 35080 7.6 0 
196 35210 7.2 35160 7.8 -15 
200 | 35560 7.0 —233 35530 8.0 —21 
201 | 35670 72 =i? 35610 8.0 —35 


if 
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192745, AF Cygni. Mean light.curve for 1914-1956. : 

: 
An Important “First” By 4 
: The HISTORY of the TELESCOPE = i. c. KING 
i First book in English that tells such a full story of the 443 pp. and index 

evolution of telesco For the amateur and profes- 196 illustrations 
. sional alike. With a foreword by the Astronomer Royal. $12.50 postpaid 
3 Exclusive Western Hemisphere Publishers 
Eastern: Charles Griffin and Co., London 
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Observations received during July and August 1956: In July, 61 observers con- 
tributed 4,793 observations, and in August 62 sent in 4,163, a total of 8,956 for the 


two months. 


July August 
Observer No. No. te Ne. Observer 
Var. Ests. Var. Ests. 

R. M. 65 166 67 168 G. B. 
Anderson, C. E. 213 400) 235 407 || Lovi, G. 
Aronowitz, C. 66 84 47 47 Lund, 7. 
Ball, A. R. 5 .. | P. 
Barnhill, M. V. Bien — 4 11 |} McPherson, C. A. 
Beidler, H. B. 33. 60| 24 Mebius, W. G. 
Berg, J. | 8 eee .. || Melville, E. C. 
Berg, R. | 25 30) 33 50)| Miller, R. W. 


Bicknell, R. H. 17 87) 85) Montague, A. C. 
2 13 2 6 || Morgan, F. P. 
5 22) 9 Neff, J. 
2 20) 11 36)| Oravec, E. G. 
| 4 20)|| Parker, P. O. 


Bieda, S. W. 
Breckinridge, J. | 
Buckstaff, R. N. } 
Byrd, W | 


Carlisle, J. H. 1 2; 2 4|| Pearcy, R. E. 

Carpenter, C. B. | 6 6| 15  15)| Peltier, L. C. 

Charles, D. F. | 4 9 #4 8 | Pilcher, F. 

Cleary, C. ..| 11 44]! Price, F. 

Cleary, N. 3 3} «5 9 || Renner, C. J. 
300 


Cragg, T. A. iy 313) 136 141) Richards, C. W. 
Culp, C. | 5 || Rizzo, P. V. 

Cunningham, R. 
Darsenius, G. O 


1 21 || Rudolph, R. 
Deemer, R. : 5 5 


Schultz, G. W. 
Diedrich, DeL. Segers, C. L. 
Diedrich, G. 15} 3 9 || Sharpless, A. P. 
Erpenstein, O. M. 5 || Shelby, J. 
Fernald, C. F. 227| 168 417) Skaritka, x 
Ficonetti, R. ne .. || Solomon, L. 
Ford, 82) 109 117 Taboada, D. 
Glenn, W. H. ae ..| 21 34); Thomas, M. A. 


to 
ds 

S 


= 

~1— 
tN 


Goldenblatt, 77 +139) 42 74)| Venter, S.C. 
Goodsell, J. 2 2; 2 2 || Waskiewicz, T. 
Halbach, E. A. 25 25) 10 Weaverling, W. 
Hartmann, F. 119 124) 134 137 || Weitzenhofter, 
Hein, G. J. 13. 17| 29 40)| Wend, R. E. 
Howarth, M. .. ..| 15 15|| Witalis, R. 

Kelly, F. J. 14 17; 16 Wolfe, J. C. 
Kimball, M. 29 #35) || Wyckoff, J. 

de Kock, R. P. 127 404) 138 489'|) Yamada, T 


Kofoed, R. 10) 21 


3 || Rosebrugh, D. W. 


July August 
No. Me. No. No. 

Var. Ests. Var. Ests. 
57 130 61 228 
5 5 
1 1 
§4 58 .. 
14 14; 19 19 
S$ 
me 4 4 
7 
34. 56) 43 59 
5 8 2 2 
5 
163 339) 149 244 
34. 34) 52 58 
8 8 5 5 
21 #110| 23 76 
56 79, 91 148 
127 170 
2 
9 771i 119 
57 961 

12 12) 

6 8 

7 7 

43 55) 

88 121) 

48 64 

6 8 

9 10) 

3 6 

2 4| 


A.A.V.S.O. Headquarters, 

4 Brattle Street, 

Cambridge 38, Massachusetts, 
September 1956. 
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NOTES FROM OBSERVATORIES 


DoMINION OBSERVATORY, OTTAWA 


A number of outstanding scientists have visited the D.O. in recent 

months, including Dr. W. S. Benedict, Dr. Bart J. Bok, Dr. J. G. Bolton, 
Dr. L. Jacchia, J. F. McClay, Dr. A. McKellar, Dr. A. M. Peterson, Prof. 
H. H. Plaskett, Dr. R. O. Redman, G. H. Robson, Dr. S. K. Runcorn, Dr. 
R. Stoneley, Dr. Anne Underhill, Sir Charles Wright. . . . The seminars 
this season have included a series on Radio Astronomy in addition to 
those given by some of eur visitors. 
Positional Astronomy. Considerable progress has been made in the de- 
velopment of the mirror transit. The 1l-inch fused quartz plane mirror 
and the two objectives of 10-inch aperture were received and are now 
being tested at the National Research Council Laboratory. The main axis 
of the instrument and the east and west pier assemblies for carrying the 
microscopes arrived in August, as well as the counterpoise mechanism. 
Plans are well advanced to have the piers for the instrument and the 
foundation for the superstructure built this fall. . . . The establishing of 
a Canadian frequency standard, based on astronomical observations with 
the Photographic Zenith Telescope, is still in the discussion stage, but 
progress is being made. 


Stellar Physics. Two new meteor spectrographs are now in operation at 
Meanook Meteor Observatory. They are objective grating spectrographs 
having f. 2.5 lenses of 12-inch focal length, and give a dispersion of about 
100 A./mm. in the first order. . . . Improvements in the recording equip- 
ment of the Solar Spectrometer, together with the appearance of larger 
spots on the solar disk, have made it possible to obtain a number of high 
resolution spectrograms of individual spots in the 2 to 2.4 micron region. 
Geomagnetism. Detailed isogonic maps of Manitoba, Saskatchewan and 
Alberta were completed. .. . A statistical analysis was made of some 5,000 
miles of magnetic profiles of declination, ‘horizontal component and 
vertical component selected from the 1955 airborne magnetic survey. . . . 
The Observatory’s astatic magnetometer for the study of rock magnetism 
was installed in the new standardization building. . . . In preparation for 
the I.G.Y. ten three-component magnetometers were manufactured 
according to the P. H. Serson design, and prefabricated buildings were 
erected at Baker Lake, Yellowknife and Victoria. 
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Gravity. A gravity survey by air was made in Northern Quebec this 
summer. .. . In August a study was made to determine the possibility of 
a meteoric origin for Deep Bay, which is situated in the Canadian Shield 
about 250 miles north of Prince Albert, Saskatchewan. It is a circular 
depression nearly 6% miles in diameter forming the south-eastern end of 
Reindeer Lake. The investigation was conducted in co-operation with the 
Saskatchewan Departments of Natural Resources and Mineral Resources, 
and included topographical, geophysical and geological studies. The 
results have not yet been fully analysed but preliminary examination 
reveals no evidence opposed to an explosive origin for the feature. . . 
Investigations into the long-term behaviour of the three gravimeters 
owned by the Observatory have been continued by means of regular 
calibration surveys. 

Seismology. No parties have been in the field this summer, but much has 
been accomplished in the way of preparing results for publication. 
Research has continued into the mechanism of faulting, and in connection 
with the reductions of the Gulf of St. Lawrence survey, a new statistical 
method has been developed for treating the data. 


Personnel. Dr. C. S. Beals attended the dedication of the Harvard 
Observatory Radio Telescope. In May he received a D.Sc. degree from 
the University of New Brunswick. W. S. McClenahan was at the A.A.S. 
meeting in Berkeley, Calif. R. G. Madill attended the Arctic Conference 
of the I.G.Y. Committee, in Stockholm, and conferred with scientists in 
Copenhagen, Cambridge and London. Dr. R. O. Redman was a guest 
scientist at the D.O. this summer. Miss O. Boshko received her M.A. 
degree from the University of Toronto. E. R. Niblett returned, following 
post-graduate studies at Cambridge University. J. F. Clark and J. G. 
Tanner were both married this summer. Three post-doctorate fellows are 
at the Observatory; Dr. H. B. Suer of the University of Ankara, Turkey; 
Dr. Giovanni Godoli from Arcetri Observatory, Italy; and Dr. R. Shimazu 
from the University of Nagoya, Japan. 


M. S. B. 
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NOTES AND QUERIES 


Next SuN-Spot MAxIMUM 


A prediction of the date of the next sun-spot maximum is given in the 
May-June, 1956, issue of the Solar Division Bulletin of the A.A.V.S.O. 
From a study of the last two sun-spot cycles and a comparison of these 
with the monthly mean American relative sun-spot numbers of the 
current cycle, Leith Holloway has come to the conclusion that the next 
maximum should occur about April 1, 1957 (1957.25). The sun-spot 
number at maximum is predicted to reach 196. If this value actually is 
reached, it will be the highest sun-spot value ever recorded—earlier 
maxima have rarely been higher than 150. 

W. Waldmeir at Ziirich has made an independent prediction: he pre- 
dicts a maximum of 170 at 1957.1. Thus both predictions indicate an 
early and high maximum for the current cycle. 

R. J. N. 
From DupLey OBSERVATORY 

Effective June 30, 1956, Dr. Benjamin Boss retired as director of Dud- 
ley Observatory, Albany, New York, and has been appointed director 
emeritus and a member of the Board of Trustees, with the office of 
secretary of the board. This marks the end of eighty years of directorship 
by the Boss family, Dr. Lewis Boss having become director of the 
Observatory in 1876. 

Rensselaer Polytechnic Institute and Union College will now join with 
Dudley Observatory in the development of co-operative facilities and 
activities. Dr. Curtis L. Hemenway of Union College has been appointed 
resident director of Dudley Observatory’s Albany facilities, and Dr. 
Robert Fleischer of Rensselaer Polytechnic Institute has been appointed 
director of research. 

ROBERT FLEISCHER 
THE I.G.Y. PROGRAMME AT Fort CHURCHILL 

Various phases of the programmes being planned for the International 
Geophysical Year already have been referred to in this Journat (vol. 
49, p. 200, 1955; vol. 50, p. 217, 1956). Recently it was announced by 
Dr. Joseph Kaplan and Mr. F. T. Davies, Chairmen respectively of the 
United States and the Canadian National Committees of the I.G.Y., 
that certain observations are being started at Fort Churchill well in 
advance of the official beginning date of the I.G.Y. on July 1, 1957. The 
Arctic launching site for rockets at Fort Churchill is completed. Pre- 
liminary rocket flights are now beginning under the direction of U.S. 
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scientists. Canadian scientists are co-operating in this work; they are 
making observations on the ground which will be correlated with 
measurements taken by the rockets. The programme of rocket launchings 
is part of an intensive study of the earth’s atmosphere, and the observa- 
tions at Fort Churchill will be co-ordinated with those made by the 
British, Australians, French and Japanese. 

Fort Churchill was chosen for two reasons: it is easily accessible, and 
it lies within the Arctic auroral belt. The Arctic atmosphere will be ex- 
plored to a height of 180 miles. Aerobee rockets are used for high 
altitudes and smaller two-stage rockets for lower altitudes. The rockets 
carry instruments for measuring density, temperature, pressure and wind 
velocities in the atmosphere; they record such phenomena as aurorae, 
cosmic rays, the earth’s magnetism and the effects of the sun’s radiation 
at high altitudes. Never before has the Arctic atmosphere been so 
thoroughly studied to such great heights. 

R. J. N. 
In THE LIBRARY 


During the last few months a number of new books have been added 
to the library. Below is given a list of some of these. Studies of Long- 
period Variables by Leon Campbell will be of interest to amateurs who 
study variable stars. A review of this book appeared in the July-August 
1956 issue of THE JouRNAL. A new revised copy of Olcott's Field Book 
of the Skies was purchased. This book, which is a standard reference 
book for beginners, was reviewed in the May-June issue of THE JOURNAL. 
The Earth as a Planet edited by Gerard P. Kuiper is “a reference book 
for the specialist and a source of general information for the reader 
having some acquaintance with the physical sciences”. A review was 
in the November-December 1955 issue of THE JourNaAL. Our Sun by 
Donald A. Menzel is one of the famous “Harvard Series” and is suitable 
for the general reader. 

J. B. Oxe, Librarian. 
A CLoup OBSERVED ON MARS 


During the recent close approach of Mars, the planet has been studied 
intensively. Dr. Gerard P. Kuiper, whose article on “The Formation of 
the Planets” appeared earlier this year in THE JouRNAL, has been observ- 
ing the planet with the 82-inch telescope of the McDonald Observatory 
in Texas. He has reported the formation of a large yellow cloud over the 
Mare Sirenum region. It formed rapidly. It was not present on August 29; 
on August 30 it was a thousand miles wide, but very narrow; on August 
31 it was W-shaped and about three thousand miles long and two hundred 
and fifty miles wide. Other observations undoubtedly will be reported 
in the course of time. 


R. J. N. 
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MEETINGS OF THE SOCIETY 


AT MONTREAL 


November 10, 1955—The meeting was held at the Macdonald Physics Building, 
McGill University, with the President, Mr. Chas. M. Good, in the chair. 

The chairman of each of the observing committees gave, in turn, a brief outline 
of the activities of his group, and the objective to which the observations related. 
November 24, 1955—The meeting was held at Macdonald Physics Building, McGill 
University. The President, Mr. Chas. M. Good, was in the chair. The lecture was 
given by Dr. J. B. Oke, of the David Dunlap Observatory, on “The Sun, its past and 
future”. It was pointed out, that statements made concerning stars in general are 
applicable to the sun, which is a fairly typical star. Evidence of the evolutionary 
history of stars was given, particularly for the main sequence stars. The possible 
course that the main sequence stars would take in reaching the final stages of stellar 
life was indicated. Reference was made to the possibility, seriously considered by a 
number of astronomers, that stars are being continuously formed from interstellar 
clouds of gas and dust. This origin would give uniformity of composition. 
December 8, 1955—The meeting was held at Macdonald Physics Building, McGill 
University, the chairman being the President, Mr. Chas. M. Good. The speaker of 
the evening was Dr. D. E. Douglas and his subject was “Stonehenge”. The speaker 
reviewed Stonehenge as a monument of both astronomical and archeological interest; 
its history dates from about 1500 B.C. There is little indication of the original pur- 
pose, and no record of organized religion or worship before the Druids. Observations 
of the rising of the sun at the summer solstice may have been made, and there is 
some evidence that it may have been used for this purpose. The accuracy of design 
and orientation were used to lend support to this theory. 

January 12, 1956—The meeting was held at Macdonald Physics Building, McGill 
University, with the President, Mr. Chas. M. Good, in the chair. The speaker was 
Mr. W. H. Birtles, and his subject was “The celestial sphere and its motions”. This 
lecture was the first in a series of introductory lectures. The apparent movements of 
the sun, moon and stars were described, and supplemented by numerous slides. 
Explanations of the real motions of these objects were given. 

January 26, 1956—The meeting was held at Macdonald Physics Building, McGill 
University, the chairman being the President, Mr. Chas. M. Good. It was announced 
that the Chant Medal, in recognition of work done by amateurs, had been awarded 
to Mr. F. DeKinder, the Director of Observations. 

The speaker was Mr. Henry F. Hall, whose subject was “A journey around the 
sun—the astronomical basis of the calendar”. One of the practical uses of astronomy 
is the calendar. The methods of measuring time are the movements of the earth, 
sun and moon, and all other divisions of time are purely arbitrary. The history of the 
calendar at present in use was outlined, and the several changes made during the 
course of time were explained. Reference was also made to other calendars in use, 
having a lunar basis, and to their irregularities. The difficulty in constructing a 
calendar arises from the incommensurability of the natural units of time. Calendar 
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reform, and the suggested “World Calendar” were referred to. It was pointed out 
that whatever the calendar, the fraction of a day in the earth’s period of revolution 
cannot be changed. 

February 8, 1956—The meeting was held at Macdonald Physics Building, McGill 
University, with Mr. Chas. M. Good, the President, in the chair. The speaker was 
Mr. W. A. Warren, and his subject was “The sun and its system”. This was the 
second in the introductory series given by members of the Centre. The various 
bodies within the solar system were described, and the theories of the origin of the 
system briefly reviewed. 


E. E. Secretary. 


A MONTREAL 
RAPPORT DES ACTIVITES AU COURS DE 1955 


Au cours de 1956, sous la présidence de Mlle Marcelle Gauvreau, botaniste dis- 
tingué, le Centre Francais a tenu dix réunions: l’assemblée générale au cours de 
laquelle le conseil fit réélu 4 l'unanimité, et neuf séances-causeries. Le conseil s'est 
réuni trois fois. 

Voici le détail des réunions: 

7 janvier—Assemblée générale. Le conseil est réélu 4 l'unanimité. M. Jean Asselin, 
un de nos directeurs nous parle des “Planétes”. 

21 mars—Rev. Frére Robert, f.e.c. directeur de la Société, nous cause de “Propos 
astronomiques”. 

28 avril—M. Jean-Paul Laviolette, aussi directeur de la société nous parle du Radar, 
suite 4 une autre causerie sur la Navigation. 

26 mai—Révérend Frére Adelphe, s.c. nous énumére la nomenclature de la Lune 
avec une dextérité et une culture peu ordinaires. 

24 junin—Sous lhabile direction de notre présidente Mlle Marcelle Gauvreau,, visite 
a nos confréres du Centre de Québec. Voyage qui restera inoubliable. 

28 juillet—Visite a la résidence de la secrétaire, 4 Ste-Geneviéve—Observation A 
travers les ondées. 

25 octobre—Reprise des activités—Cours par Jean Asselin, Ing.P. ainsi que rapport 
sur les activités au cours de été. 

21 novembre—M. de Lisle Garneau, nous donne une causerie illustrée de trans- 
parents d'une beauté incomparable. Il avait intitulé sa causerie: “Les étoiles 
terrestres”. M. Jean Asselin, Ing.P. donne un cours sur “La Terre”. 

19 décembre—Assemblée générale—Election du nouveau président; Mlle Marcelle 
Gauvreau nous présente le nouveau président M. Jean Asselin, Ing.P. Le reste du 
conseil est réélu 4 l'unanimité et M. Gaston Lebrun, remplacera M. Asselin comme 
rapporteur au cours du nouveau terme. Cette assemblée se termine par un diner 
et réunion familiale au Cercle Universitaire. 


FLEURANGE LaForest, Secrétaire-trésorier. 
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NOW IN 
CANADA 


Here is the refractor 
selected by the Canadian 
and U.S. Armed Forces— 
and universities through- 
out the world. Now avail- 
able here in Canada at 
the lowest prices ever— 
with no extra duty or tax 
charges. Fully guaranteed 
and serviced by Canada’s 
largest specialists in op- 
tical instruments. 


2.4” ALTAZIMUTH 


3” ALTAZIMUTH 


3” EQUATORIAL 


4” ALTAZIMUTH 


4” EQUATORIAL 


4” PHOTO EQUATORIAL 


ROTARY EYEPIECE 
SELECTOR 


DOUBLE EYEPIECE 
EYEPIECES 


OBJECTIVE LENSES 


—62 mm. coated objective lens, f.1. 900 mm. Four 
pieces 36X to 100x. and avail- 
le at extra cost). Star diagonal, erecting prism 
system, sunglass. 5X viewfinder annie. Slow 
motion controls. Tripod, fitted cabinet... $110.00 


—3” aperture objective, f.1. 1200 mm. Five eyepieces 
48x to 171x (200x and 240~x available at extra 
cost). Large 8 viewfinder, all accessories as above. 

Complete $245.00 

—optical eqpt. as altazimuth, but additional 200x 
eyepiece. Has oversize equatorial mounting, with 
setting circles and verniers for declination and right 
ascension. Sun projection apparatus included. 

Complete $375.00 


—4” aperture, f.1. 1500 mm. Seven eyepieces 37 to 
250x and 375 x at extra cost). 10x view- 
finder, slow motion controls, all accessories. $420.00 


—as altazimuth, but super one." mechanism to 


hold large — eyepiece. Giant equatorial 
mounting and rojection system. Tripod 
with shelf : an shelf $685.00 
—as above with 77X telescope ........ $785.00 
—as above plus cl drive, on fixed metal pier, 


holds six eyepieces, instantly interchangeable $25.00 


—permits two observers simultaneously .......... $22.50 
—all coated, o0.d. 24.5 mm. 
fl. 25 mm., 18 mm., 12.5 mm. ............ $7.50 
f.1. 5 mm., 4 mm. Orthoscopic, 40 mm. Kellner 
$15.00 
—air spaced coated achromats, in cell 
Sin. $75.00 4in. $145.00 6in. $750.00 


Twenty-four years specializing in Optical Instruments 


W. CARSEN & CO. LTD. 


Showroom and Service Lab < 88 Trycos Dr., TORONTO, Can. 
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